Identification of retinal insulin receptors using site-specific antibodies to a carboxyl-terminal peptide of the human insulin receptor alpha-subunit. Up-regulation of neuronal insulin receptors in diabetes.
Insulin receptor-specific polyclonal antipeptide serum was generated against a synthetic pentadecapeptide (residues 657-670) of the deduced amino acid sequence of human insulin proreceptor cDNA for use in the analysis of insulin receptors in the retina. The affinity-purified antibodies recognized peptide antigen but not keyhole limpet hemocyanin as determined by dot blot analysis and solid phase radioimmunoassay. Addition of either synthetic peptide or the affinity-purified serum had no effect on 125I-insulin binding to placental membranes or to cells in culture. alpha-Subunits of approximately 125 kDa from human placental membranes and liver membranes were labeled by immunoblot analysis with this antiserum. In membranes isolated from human retina and brain, two classes of alpha-subunits of approximately 125 and 115 kDa were detectable. The 115-kDa subunit was neuraminidase resistant whereas the 125-kDa subunit was digested to a band of 115 kDa, indicating that these bands represent peripheral and neuronal receptors, respectively. Analysis of human retinas obtained from type I diabetic donors revealed an increased level of neuronal receptor as compared with normal retinas. These data indicate that human retina expresses neuronal insulin receptor subtypes that are up-regulated in diabetes.